Patients were divided into groups on the basis of retained muscle strength. 'Fair' strength was considered present if motion could be made in the gravity resisted position, even though range of motion was not complete.
The last group consisted of a patient who had partial control of micturation. In all the others there was no voluntary control.
CAUSES OF DEFORMITIES
Analysis of the patients revealed several primary and secondary factors in the development of deformities: (I) gravity, (2) muscular imbalance, (3) fibrosis (capsules, muscles, fasciae), (4) bone deformities (coxa valga, anteversion of the femoral neck, acetabulum deformity, scoliosis, kyphosis, lordosis).
1. Gravity specially applies to the group L3-L4 since the presence of quadri ceps helped the patients to stand up but at the same time a body weight was a contributory factor for dislocation of the hip and lordosis as mechanical com pensation.
It has been described that the lack of gravity increases the coxa valga and the anteversion of femoral neck (Swinyard, 1965) .
2. The muscular paralysis resulted in antagonist's contracture; the major imbalance appeared between the flexion (L2) and the extension (L5-S1) and, to a lesser degree, due to metamere proximity between adduction (L3) and abduction (L4)· Adduction deformity became dangerous to the coxo-femoral stability due to the flexion component.
In one case we observed good gluteous maximus function but paralysis of the extensors and peroneals of the leg.
3. Fibrosis was observed in muscles, capsules of the joints and fasciae. In a few cases we found deformities which were somewhat similar to those seen in clubfoot and arthogriposis.
4. Primary or secondary bone deformity was more frequent when there was more biomechanical precision and higher embryological complexity.
Twenty-eight per cent. of the patients suffered from dislocations or subluxations of the hip. They were distributed according to the motor levels.
Group LI-L2: 5 Group L3-L4: 9 Group L5-S1: 1 Group S2-S3: 1 Scoliosis was observed in 9 patients.
Group TI2: 1 Group LI-L2: 2 Group L3-L4: 5 Group L5-S1: I None of the patients underwent surgery because of scoliosis.
USE OF BRACES IN ACCORDANCE WITH MOTOR LEVEL
Group·TI2. In this group we have always avoided a corset.
Group LI-L2. We generally prescribed long braces and crutches. When we found a severe adduction contracture, subluxation or rotation of the hip, we added a pelvic belt without ischial seat.
Group L3-L4. When the patient had a good quadriceps we prescribed crutches and a pair of correcting insoles with medial longitudinal arch hyper correction and high-top shoes to stabilise the ankle and avoid drop foot.
Group L5-SI. These had good gluteus maximus and medius but weakness of the triceps surae which avoids the correct push-off of the foot. No braces were prescribed in this group.
Group S2-S3. Walking was normal, partial paralysis was observed in the striated perineal muscles.
TYPE OF SURGERY PERFORMED TO CORRECT ALIGNMENT AND DEFORMITIES IN 56 PATIENTS
Physical therapy, braces and surgery were the methods of treatment which were used. They were so arranged that either the clinical or surgical approach would take precedence in time depending on the needs of the patients. For example, surgery would be done first if the deformity were so great as to preclude proper use of braces.
We performed 75 orthopaedics procedures: in LI-L2 group 14 procedures, in L3-L4 group 47 procedures and in L5-S1 group 14 procedures. These figures show that there was an average of one operation for each patient with exception of the L3-L4 group when there was an average of two surgical procedures for each patient: 54 procedures were done on soft tissue.
PRESSURE ULCERS
The most typical of the pressure ulcers was on the internal malleoli produced by ballant feet, using high-top shoes or short braces without a correcting insole.
UROLOGICAL DISTURBANCES IN 56 PATIENTS
Incontinence was found as permanent dribbling, voiding every few minutes or every few hours. Most commonly we found patients with the first and second type of bladder dysfunction. The patients and their families were educated to regulate the intake of fluid and bladder evacuation according to the type of in continence, sex and the need of external devices. In a few cases a temporary indwelling catheter was necessary. The residual urine was less than 20 cc. in 57 per cent. of the cases; between 20 to 100 cc. in 12 per cent. The bladder capacity was classified according to excretory urography, cystography and cystometry. We called capacity grade I a volume of less than 150 cc., grade 2 between 150 cc. and 300 cc. and grade 3 a capacity over 300 cc.; 46 per cent. of the patients had volumes less than 150 cc. and two cases over 300 cc. Among the 56 patients, 50 per cent had trabeculation of the bladder, 66 per cent. of which had urinary tract dilatation. Reflux into the upper urinary tract was not included. Cysto metry showed autonomous bladder of myogenic type without inhibited contractions of the supranuclear type. Micturation around the catheter was in general the result of an increase of the intravesical pressure due to the passage of the fluid when we performed retrograde cystometry but not because of the active contraction of the detrusor. Bladder stones were found in only one case.
UROLOGICAL SURGERY
Between 1963 and 1964, following reports on cutaneous vesicostomy, we performed, on a group of 6 patients with good size bladder without ureteral reflux, this operation with the Lapides and Blockson techniques.
Our results were poor. We called attention to this fact as early as 1965 in several papers (Carreno et ai., 1965 (Carreno et ai., -1966 Bernstein-Hahn et al., 1966) as well as those of Guttmann and Frankel, 1966; Bors, 1963; Comarr, 1963; Ebel, 1963 . No further operations of this type were performed.
The main problems encountered with cutaneous vesicostomy were continuous urinary incontinence, mycosis and strictures of bladder stoma. In four cases to keep then patent required continuous dilatations of the stoma. In three cases there were difficulties to adapt the cystostomy bags. In all cases urinary infection remained unchanged. Two patients reverted to catheter drainage, two patients required secondary Bricker procedures with clinical improvement. One patient was lost for follow-up and only one girl remained with the cutaneous vesicostomy for 6 years, with persistent residual urine and urinary infection.
Six years ago 9 patients with different degrees of hydronephrosis and reflux were submitted to ileal bladder (Bricker, 1950; Smith, 1964) . Three of them died because of renal complications, six are very well. A few years ago four teenagers with severe dilated ureters had Lapides-type butterfly ureterostomy, which were remarkably well tolerated. In another patient, 8 years old, we performed a Cordonnier type of ileocystostomy with poor result.
EDUCATION
More than 60 per cent. of approximately 200 patients observed in this Institute had difficulties in studying in regular schools, although they showed good mental capacity. Therefore we have begun building an elementary school in the grounds of the Institute, which will provide vocational training very early. The capacity of this school will be for 70 in-patients and 40 out-patients.
SUMMARY
1. Neuro-orthopaedic, urological and educational evaluation of 74 patients is reported.
2. Limb deformity was more frequent in patients with L3-L4 motor level. 3. Severe fibrosis rather than muscular imbalance provides the deforming force in a number of cases.
4. In 46 per cent. of the patients the bladder had a capacity of less than ISO cc., 50 per cent. had trabeculations, 66 per cent. had upper urinary tract dilatation.
5. In 57 per cent. of the cases the bladder had a residual urine less than 20 cc.
6. In another series of patients followed up for .several years 20 urinary diversions were done in 18 patients.
In view of these series we advise Bricker type of ileal bladder unless huge dilated ureters are present, in which case Lapides butterfly ureterostomy provides the best answer to the urinary problems in myelomeningocele patients.
7. Six patients had cutaneous vesicostomy with bad results. 8
. In approximately 200 patients tested in our institute about 60 per cent. would benefit from schooling and vocational guidance. Eight months ago the building of a home-school was started in order to fulfil this need. The cost has been calculated to be 700,000 American dollars. 
RESUME

